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REQUIREMENTS FOR TACTICAL NUCLEAR WEAPONS 



SUT^mRY AND CONCLUSIONS 



A. This study responds to a memorandum for the Chairman, 
Joint Chiefs of Staff , from the Secretary of Defense, 
dated 23 May 1962, Subject: "A Study of Requirements for" 
-actical Nuclear Weapons and Continuation of the Study of' 
Requirements for General Purpose Forces.*' The study Is 
limited to consideration of tactical nuclear weapons in 
vrestem Europe. 

B. One basla hypothesis is used for the principal 
analyses. This hypothesis is that both NATO and the 
Soviet Bloc will exei i^ils'e constrain ts In the employment 
of nuclear wei 




C. Within the boundaries of the basic hypothesis and 

study guidance, the Study Group examined: 
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F. The report that follows describes briefly the 
rationale and data which support the conclusions reached. 
Amplifying analyses are contained in appendixes to the 
basic report. Additicnal backup is available in studies 
conducted by agencies that assisted the Study Group. 



G. For convenience, the Study Group's conclusions are 
listed ahead of the basic report. 
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METHODOLOGY 



1 . Guidance . 

nesioranduin from 
Joint Chiefs of 
of Requirements 
of the Study of 
in Item 23 of 
which directs 



the 
the 



Guidance for the study was provided in a 
the Secretary of Defense to the Chairman, 
Staff, dated 23 May :962j sub;]ects "A Study 
for Tactical Nuclear Weapons and Continuation 
Requirements for General Purpose Forces," and 
Master Projects Ll3t, da^ed 29 Mai.19o2 
Chairman, Joir.* Chief.- of 55r--p** 




sfying both 

zz'lay ^requirements. The Office of the Assistant Secretary 
cf Defense (Comptroller), the designated point of contact, 
furnished amplifying guidance to the Study Group, 

2. Study Sequence . To accommodate the interaction of 
"he various elements of the problem the Study Group used a 
plarinlng sequence that proceeded from objectives to policies 
to strategies to force levels. In order to apply this tech- 
nique most effectively, and to determine ^he cumulative 
effect of actual force capabilitv^es , It 
arrive at an ini' 




3. Other Contributing Agenci.6£ , Early in the study sequence 
tr.e Study Group isolated re^earchabie rab-taakso Requirements 
were placed with the Military Services- ether agencies of the 
Department of Defence, the Atomic Energv Ccmmission and 
research crganizaticnc under contract tc .rhe various Services 
to develop- required basic informatlen and -to perform analyses 
In their specialty fields bearing on zc^ected sub-tasks. 
Tne Study Group centrali £,ed the function; of providing 
situations and assump-^ioni for each of the agencies that 
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coridlic ted exercises or prepared studies, A partial list of 
inputs from contributing agencies follows: 



d. The •actical i.and battle wa^ examined in the setting 
of a manual map exercise established as a coordinated 
effort by the Combined Armd Group of -he Combat Develop- 
ment Command and "The US Army Command and General Staff 
College of the ^ntlnental Army Command at Fort Leaven- 



ror- 



Kansas 



e. The Air Battle Analysis Division of Headquarters, 
US Air Force conducted a series of air battle games which 
were used to pinpoint the different times that ^air supe- 
riority could be determined under the varying assumptions. 
The air battle considered the entire central region of " 
Europe > Reconnaissance and strike sorties used in the 
war game in support of the land cattle were within the 
residual capability of the tactical air forces. 




g> The Military Services provided collateral studies 
on dual* capability, nuclear weapon system characteristics 
and employment, command and control of nuclear weapons, 
and reconnaissance and surveillance. 

^» Situations Analyzed . The methodoicgy employed and 
study inputs described provided the Study Group with infor- 
mation permitting analyses of several variations of basic 
situations. 

a. General War . Two basic situations were examined 
* ■ in detail! ' - . 
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Cursory examinations of variations of these two basic 
general war situations were also made. 
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F TACTICAL rJCLFAR WEAPQK^S 



5« Distinction Between Tactical and Sr.raregic Nuclear Warfare , 
A brief description of the differences between tdC':lcai and 
strategic nuclear warfare as well as their intfrrreiatlonship 
defines the Study Group's area of emphasis. 



Figure 1 ~ Specrrum of Battle. 

The REMOT E Battle . Strategic forces have tasks 
that include destroying enemy nuclear delivery forces, 
military controls and Industrial fiocr space by selective 
and controlled application of strategic nuclear power. ; 
The nature of the strategic battle, with its cycle of ' 
strike and counterstrike actions, parallels thar; part of 
the Spectrum of Battle titled the REMOTE Bar.tle. The 
purpose of nuclear weapons in the REMOTE Battle is' 
selective destruction. Targets in the REMOTE Battle 
area e.-e generally fixed with respect r.o terrain. 'have 
various degrees of hardness and lend themseives to 
comparatively precise location. The REMOTE Battle is 
characterized by the ability to exercise a hieh degree 
of centralized control over delivery systems and target ' 
selection and by the comparatively finite nature of the 
target complex under attack. 

The INTERD ICTION Battle . The purpose of nuclear 
weapons in the INTERDICTION Battle I's to break the con- 
tinuity between the forward and rear areas of the theater 
by rupturing routes over which troops:, munitions and 
supplies are moved and attacking units "and supplies in 
transit. Reserve formations, trains and headquarters 
witn a frequent movement rate (at ^f^ast cnce each day) 
are types of moving targets. Fixed targets whose 
destruction will create obstacles tc'movemen:; constitute 
the majority of targets^-in the INTERDICTION Battle_ar"ea . 
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The ENGAGE D Battle , The ETIGAGiD BatUe is charac- 
::erized by the requirement to maintain or to impose control 
over an area. Target destruction takes place to the extent 
necessary to gain control • Targets in the area of the 
ENGAGED Battle consist of a comblna':ion of targets that 
move at varying speeds ranging from suDDly dumps with an 
infrequent movement rate to combat farces that may be in 
motion as much as 50% of the tine. 

^ -!"..!^^?®'^:^ ENGAGED Batrip.. The ENGAGED Battle 

followts broken down into two distinctive segments as 

, (') Brigade Area of Eneagemen;. The most important* 
.rom the point of view of the requirement for control, 
^ is ..he Brigade Area of Engagement which encompasses a 

narrow band astride the sone in which the ODposine 
. icrces confront and mix with each other during the- 
course of battle. The Brigade Area of Engagement is 

^^®.^2^i''f Spectra of Battle where decl- . 
slons in the land battle are reached. 

, (2) Areas of Ref^ponc^ihi i ^ Behind the Brigade 
Area of Engagement there are areas of responsibility 
n?''3fi?f ^^^^^^ approximate relation to the extent 
of influence and responsibility of the respective 
aivislon, corps 5 army or army grouo -commanders who ' 
nave resources at their command to" influence the 
cattle . 

Tarmf . Targets in the ENGAGED Battle area can 
as^i^e a variety of patterns- Ger.erally speaking 
I^n^^^^f./^^'' the zone of contact are comparatively small 
and move frequently, As the di-tance behind the zone of 

increases, targets will become larger and tend 
^'?^ornoi,tff frequently. In addition, tarlets of a semi- 
fixed nature begin to appear, such as maintenance areas. 

^^dl^ ^^tJ^^ ^^^Sl" ^Pec;^-'^ 0- £a-:le. ENGAGED Battle, 
ilfffp wti'^TV^ Engagement, INTERDICTION Battle and REMOTE 

?brrv^ho, '^^^^ ^'^^^^^^ ""^^^ context described here 

.hrcughout this report. 
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a. Disposition of Forces * The enemy's, 

primary target 

are disposed throughajit th g^area behind " tl 

tact in varying densities ,^ 

attac'K density is shown iiiVlfCTi 




rces are the 

These forces 
zone of con- 
The pre- 



Flgure 2 - Pre -Attack Distribution of Soviet Forces. 

The locations of high density areas change as the attack 
progresses. This change is shown graphically in Figure 3. 

Figure 3 - Changes in Distribution of Soviet Forces 
as Attack Progresses." 

I^ormally, the attacker must expose a greater percentage 
of his x'orces for longer periods of time than the defender 
in order to move towards his objectives.. In addition, he 
2iu3t Increase the density of his force in order to succeed 
in the attack. In contrast, the defender has greater 
advantage from the protection afforded by passive protec- 
tive measures. and the higher casualty producing effect 
per weapon resulting from the higher density of attacking 
forces. Paradoxically, the time the defender spends in 
protected positions increases the probability of being 
acquired a target. 



Air Supe riority Battle . There is an uncertainty 
as to thfctiine that the outccme; of the air superiority 
battle ;#l;Jf|i be determined.^ "Jnder the situations. war 
gamed , the 'eai :Llest determination 0 with NATO ' favored , 
would require MpHHHBIHHHHL (Appendix E, 
Annex 5). During this same- period, of time, enemy 
:round forces wou ld move throuch^the defies ive screen 

^ -s 5 — ^— ™ (Appen- 

Lx Annex ' 

'.2) Troop Penal ty. Troop density varies throughout 
the depth of the battle area. The most detailed- analysis 
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has been made within the -^^^s^lH^^^^^IAo^ the zone 
of contact (Page B-99: Appendi^?TAnne5^Tr The Study 
Group has analyzed a range of troop densities sufficiently 
broad to cover the probable densities that may occur. 

(3) Target frequency » 

(a) Targets occur with varying frequency and in 
markedly varying configurations throughout the depth 
of the battle area. Target detection and identifi- 
cation vary with the distance from the zone of con- 
tact (Page B-IO'': , Appendix E, Annex 1). In examining 
the target array presented to the ground forces in 
the engaged battle ^ the small targets will be the 
class of target most frequently presenting an oppor- 
tunity for precision fire and which can be identified 
• and attacked. Distributions of finite targets in the 
area of the engaged battle are shown in Figures ? 
and 5» 

Figure V - Pre-attack Distribution of Targets 
in a Soviet Front. 

Figure 5 - Average Target Density - US Deploy- 
ments • 

Figure V shows the expected distribution of enemy 

targets while Figure 5 is a prediction of targets 

!owe^^ensRyoflJc3 targ^^To3eTo"^e zoiie 

of contact results partially from the fact that 




In addition, there 



(bX.JThe enemy -3 major strength for sustaining 
the...att&k'.is in the mass of the larger units to 
the- re^^^ which are ill-defined for purposes of 
Identification, although intelligence, will indicate 
approxim ate lo cations. Therefore, it w ould appear 
plauslbleT ^ 

even though lowe^troop densities can be expected 
there • 

(c) The narrow band o 
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requires c ontinued ef forts__to_l ocate targets 
accurately ^^HpHljjljlHIjjjjlHK This is dictated 
by gen eral T a^^a^consi aerat ions . Also 

'argets in this zone 

create tne requirement for quick reaction, quick 
kill, precision fires because of the immediacy 
of the threat. However, the use of area fire* 
for this zone cannot be excludfed entirely as an 
option available to commanders, although fire at 
acquired targets is more reliable and dependable-. 

iS) Troop Safety . Troop safety in relation to 
weapons effects radii coupled with delivery system 
accuracy combine to establish a limiting condition. 




(5) Effectiveness of Fire . 

(a) The effectiveness of. nuclear" weapons in 
relation to target movement or displacement falls' 
off rapidly with respect to time after acquisition. 
Target kill probabilities against infantry, armor 
and command installations are shown graphically 
in Figures ?. 8 and 9. 

Figure 7 - Target Kill Probability, Infantry. 

Figure 8 ~ Target Kill Probability ^ Armor. 

Figure 9 - Target. Kill Probability, Division 
and Corps Headquarters., 

•^--"-SThese figures support the requirement for quick 
^response delivery systems, with minimum time ' 
elapsing between the acquisition of the target 
and the time that the weapon is detonated over 
the target* ^ 



* See ^Glossary 



TO^I^'cRET 




r 




(b) A primary factor gcvernir.g "he deployment of 
Soviet forces will be the expected effectiveness of 
NATO »s 'nuclear fires. With Inrreased dispersal of 
trooD targets in rear areas. 




If area 

against the rear -most areas of z] 
damage effects per weapon dslive; 
with the densiti' cf enemy format: 
gives a lesser expectancy of dam 
weapon basis- and. therefore, re 
to destroy a' given force > Conve 
probability of earlier deitructl 
force, with attendant fever caiu 
the friendly force. 



ilr 
,e e 
sd 
ens 



^ .1 w 



es are used 
ngaged battle, 
vanes directly 
. Area fire 
on a weapon -for- 
es more weapons 
y, it offers the 
f the opposing 
es suffered by 



(6) Target Types * The targets presented by either 
side In the conflict are of numerous varieties but are 
categorized into hard, medium and s-ft types as Is 
shown on the table below: 



Target Type 



Example 



V/eapons Effect 
That Governs 



Hard 

Medium 

Soft 



Tanks « Artillery 
Pieces 

Troops in 
Foxholes 

Troops in open 



Blast (dynamic over- 
pressiire) 

Nuclear radiation 



Nuclear radiation 
or blast depending 
cn yield (Protec- 
tion from thermal 
assumed- for troops) 



(7) Assessment * " 

(&y Target Areas > Three dis'lnc-ive target 
areas are a pparent- from the foregc:ng» The f_irst 

cover^ilM^^^^^Hi^^^^HlH^MSHHHBHF 

T r.e second area- 
depth^ 

ilrd 
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covers the area HI^IP^I^^^^IH from the 
zone of contact andean be iaentiried more specif i 
cally as the interdiction area, 




^ Tiie frequent change 

in location of the zone of contact and the 
high r ^e of movement cf i ndividual targets 
withinf 




2 

in depth is cnaractenzea cy changing troop 
densities, a somewhat higher "uncertainty of 
target location 
for each tan 




Lgainst 

largets. Hoving targets must be 
engaged as quickly as possible following 
acquisitiono 



Targets in the 

C9 engaged by 



area D^yond 

by systems with somewhat^ slower response time* 
tb) Categories of Weapcn^c Weaoons emDloyed 





against 




c. Battle Area Uncertainties > "The preceding sub- 
paragraph-: has discussed variables, each cf which will 
occur.^ inf-some. degree. In addition, there is some un- 
certainty -'associated with the conditicns that fellows 

(1) Logistics and Command and Ccr.*rol » The de- 
gradation of logistics., communication^*: and transport, 
is uncertain because the priority cf enemjf targeting 

is not known o 
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W Delivery System Attrition , 
nuclear delivery units cn boih si: 
Th^^attrition probably co-ild be 
H^BHHB- exception occurs 
15 f one side" outrange zte comzarab: 
other or when one side enjoys a s- 
of superiority in warhead and siis 

Oblectivea 



a« Background 
(1) The fac 



The attrition of 
.5 3 will occur, 
^nsldered as being 
when the systems 
,5 c/stems on the 
/osTantlal margin 
ille availability. 




enforce 

its will on its opponents, Ihe^zpTcyment of some 
weapons will depend upon the tactical situation 
that exists during a particular er.gagement. Some 
weapons c an be pre^targeted. On 'ralance, the 




(2) TJie obj ectives of zhe enerv have a signi ficant 
be ar i ]^^^^^^^^^^^^^^^^^^^^ 

'he standard objective 
of any mill vary force is to d??e£- fcrces of the 
opposing side. However » the leThcds employed can 
ranee from attempting total annihilation to the 
application of only that force recjiired to force 
capltulatiorj^of the enemy* In the' 
follow o t] 




No significant deveiopmenf^??^^ceen iaentiried since 
the report was prepared that wouli change the approach 
to the problem under consideration: Consequently, no 
separate analysis will be pre sen*, el end the policy and 
strategy considerations in' Append ix A of the ISA study 
have been accepted as the point cf departure. 
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iS) The United states has provided nuclear armament 
to the NATO countries and currently is cosimitted to 
do so in accordance with the statement by the Secretary 
of State in December of 1957 to the North Atlantic 
Council.* However, the objectives which were set 
forth at that time, 




, bo Objectives. To meet the broaiL^ob jective stated bv 
the Secretar y of Defense at Athen^^ — 



* Sebretary of .state at the Second Session of the 

rJATO fleads of Government Conference, December 16 j 1957. 



CRET 




^^^'-^er Conslderar.lnn^. cetter •Jindersr.and how 

NATO objectives mighr. be fulfilled in actual nucleax- con- 
.xlcr... It is necessary to examine^^^O X3ian5 for employing 
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10. Hypotheses. Having discussed the role of racricai 
nuclear weapons In E^irope, it is necessary, before Ittemnr. 
ing to analyze quantitative requiremen^.d - to eiamint a 
range of possible conflict sltvazions in E.I?op™Ir|er 
.0 delect the more probable areas as the basis for detail 




Bach iltuatlcn ccu.id bepir vrdf- r-cn — ^-^ - • 
warning cr no strateeic waV-'—'a^d"'-;. tf''"-*^- =""ategi 
nc -ac-icai warnine! a^-ca. warning or 



ic 
or 



T 
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d. From the matrix of possible situations shown, 
Figure 10 - Situation Matrix, the Study Group selected 
for analysis the cases indicated by an asterisk. Cases 
indicated by an asterisk in. a circle vsre considered 
in detail. The details are presented in Appendices B, 
D, and E, and the method used to determine survivability 
is presented in Appendix B. The following paragraphs 
present the summary results of the cases analyzed in 
detail. 





ccr^parison of' ground and air ClSilvery systems was no-c maae 
since this would require an analysis of theater air defense 
sy? terns which the .directive reserves for a later phase of the 
study; The weapons derived could be delivered by a mix of air- 
and ground systems. 



19: Nature of the Model . Estimates of the number of nuclear 
veapcns required are drawn from a mathematical model developed 
m a study by the Operations Research Office for the Department 
of the Army i,0R0-T-386} ^ Weapons requirements are established 
as the- sum of delivered weapons necessary to produce a desired 
effect and weapons lost to enemy action <, The method provides 
a. basis for gaining an insight into requirements, even though- 
It IS theoretical and has the limitations arising from a high 
degree of aggregation^ Inputs for the analysis include: 





d. Relative Pates cf Nuclear Firf 

(1) A cotint of the estimated Soviet delivery vehicles 

means does not immediately translate- 




The rates of fire that have teen used are the 
sustained rates of fire vhlch have *c-?en furnished in 
16, of the Annex tc 




(2) Utilizing the above infcrmatlcn. the estimated 
Soviet rate of fire per army Front p-?r day is estimated 
as: 





^- (3) The rate of' fire capability developed above 
iidicates that the rates of fire iaputed to the 
Soviets in the foregoing examplesar«jionst_raln_ed = 






li' criteria used for det^ 
Sw^^^^i^*^? battle is the measure 
™?,?Ji*?ria, therefore, for the 
^ased upon^a level-of-cas 
=^?2^SI^Xrom nuclear casualties a: 
Mderto consider theiintangiiies ' 
has- proven crucial such as -I'^adfei 
to continuing combat^ mah^euver' a- 
following three factors are oerti 
tne end of an engagement: 



endof the engagement 
•lalties figure which 
one,- No attempt Is 
of battle that history 
ship, morale, exposure 
a surprise* The 
nenx in determining 





(2) Therefore, in this study, the engaged battle 
ends when: 




21, The Analysis of the Ground Combat Model 

a. The Ca^Qpalgns * Four force ratios have he en analyzed' 
in this study. Details regarding inputs, calculations and 
data are given in Appendix C. The forces and troop den- 
sities considered are outlined in Figure 12 • 

Figure 12 - Campaign Situations 

b« Firing Rate and Effectiveness. In the model nuclear 
firepower of each aide varies direstl Y-^yrit h its numerical 

e firing 




of densities; 



c« Results* - The results of the analysis are shown on* 
Figure 13.^^ '■ 

.. . : Figure 13 - Over-all Summary of Situations 
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rate of f1ro haco^ uDon rhp onulnmert -o- f^^o^L*;^^ 
• " ~ be 

.second column or fi^ureTTTT^^?^^^^^^^^^^-^^ 



JhetTme 



Desi^ab^T^tv of a TTiah 



ML=£4lil^ ^- In Situat ion 
Under 



rules estab- 



even 




.... the period 

a high rate~5^i?^^lTn lif. "^^^ 'aliie of 

inflicted on the slvie! wai °ff^hnf* ^*f'' ^"s 
same case for the elwma?el rajf oi^^ff jil?'"' ^"""^ ''^ 

22. Short-ranfte Nu9l,Pi|^- p Weai^iy nj; 
oyhy|at|A£p[£^^ 

^^^^^PPF^^^ontact and haverelatl^^l^^^^^^^^ 
^■^^^l^jlg^^^^ermi^ relatfll^^^iy 

for frlendljfetropps assumed 

bo The results 




Figure Ik - Areas^and Yields for the Engaged 
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1 anTTl 
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analysis in the preceding para- 
i_dicates a coverage of target zones with 
Additional case studies utilizing 
le Hendlx computer made with selected weapon systems 

and their weapon mixes. _ Based on computer simulations of 
_^ound com bat the tot alS^MBi*equired to achieve success in 




vxxeuuiveness of various midfile-range 
cia aeiivery systems is analyzed utilizing the success 
probabilities charts in Figure 15, 

Figure 15 - Probability of Success in Attack 
and, the Weapons Effects table, Figure II, the concluslonj^ 
B^Pr^required . ^^^^^^^^^^^^^^^^B 

in Support of the 



2h. The Use of 
Land Battle . 

a. The foregoing analys is has been confined to the area 

[t he zone of contaci^ An exam- 
ination was also made of the capalilLLties o: 




eva. 



was made in an e; 



In this same area* This 
to answer the question 
as to whether or not external forces algji^^ould do the 
Job and to determine the impact of theSHflon the engaged 
battle. In this analysis, consideration was given to the 
following s 

(1) The technical capability and feasibility of these 
systems in the interdiction role, 

(2) The ^HH^^^B^^^^Kp^ the weapons systems 
in- the llghT or -troop safety aSPcommand and control • 

b'. Analysis 




capa 

able fo 



to^ttackthose targets which are suit-. 
.the (JHIHH^HtagHBHM|^^^^^H|^^^Hr 

o^oth er programed I ^^W^^^^^^^^^^^^m^^^mmm 

responsiveness for any system voulcTdiffer appreci?\bly 
aepending upon the. number of command echelons processing 
the fire requests.. *» 
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(2) In the examination of the capability of external 
forces to support the ^gaged battle, conslderatinn 

^va s given to tY '^MMI^^BBBWI^^^B 

'^^^^^^^^^^H^^H^^^B^^^iese systems could De 
employed very effectivelyunder an area fire doctrine 
f^^5J?iS* adequate warning and protection is provided 
wn«?d r assuming the zone of contact 
la a^^^^^^^i^®^ ^^^^S the^pre-planned attack. 
eJL? confidence assumption particularly if the 
war starts conventlonATjy, f>.. .^^^.^4^^^ o^. 

assTimptions are met ^'^^^^ 



of contact, wnen zne time requiredr^to trffismit fire 

command channels to the external forces 
?^ priority of fires are considered 
together with the requirement for warning and stabil- 
ization of the zone of contact, it does not seem feas- 
ible to plan the use of external forces in the close 
comoat area* 

25. Alternative 

i-ifL'^^^!^.^"5^^^^ Rattle Rpqnlrpmpnt... Within the engaged 
hattl^ estimates have been given in terms^Hl^^M 
^^■■g^and weapon requirements have been Ifate^islne 
J||ji£»us deployments and densities. The inclusion of the' • 

firepower can be computed using the rate-of-flre 
analyses that have been out lined above. An estimate of 

the relative percentages of . 

was pxeviously made usln ^ ranijom fl r^^^mTOi the areiiF^ 





\ i 



(2) Model results were checked against -the actual 
war game results and close similarity between the out- 
comes was obtained. Therefore . ,^it Is b elir-- ^ ■* ■ 
,the_j^ults from employing the. 



Soviet Bloc forces, 
in Figure 16. 



.n order to defeat opposing 
The mixes and results are shown 
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Figure 16 - Distribution of Yields 

(3) Figure 16 shows that as the 

~ ^ ' lowgver L these 

results were obtained on the as s umptioiV*thatl 

' This was don^^or 

purposes or tnis analys is m 'order that the 
^^■^^■^■^^^^^^■Qcould be obtained. It is 
^vldSi^rrom the analyses that the! 




c. Conversion to Actual Weapon^^^^^^^^^^ emphasized 
in the foregoing analysisTlHIiHH^^^H^Hv i s merely 
a convenient unit of measure for tne aggregate of effects 
( casual tieiLre^ulredj but it offers no insight into a 

tactic; 

le con- 
actuax weapons depends 
^eness of the mix of 
;he adfllial weapons relative to that 
^w eapon. As explained in the foot- 
note rT!n~FIgure~r77 

Figure 17 - 






the conversions sho rn ai^ based upon the effectiveness 
factors relative toMBBH shown in Figxire 11. The latter 

are based upon the erre^iveness of weapons in random fire. 
Therefore, the actual weapon numbers shown in Figure 17 
are those which would be required for delivery u nder, 
random fire. As such, these actual weapon mixesf 



They also c oast 
analysis of _ 
as discussed in parAgrap 



ange in Central tiiurope. 

e a sound poTnt of departure for f\u: ther 
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Warheads in these numbers could 

^"ottabiy be made avaTl^le but it is doubtful whether the 
appropriate delivery potentials could be maintained under 
operational conditions with the units on the present and 
planned orders of battle. The implications of this con- 
clusion should be urgently examined ." 



^•5 



Analysis of 




Alternatives . 



a- Design of Stockpile Alternativps . The alternative 
stockpiles computed in Figure 17 must be judged on their 
ability to fulfill the objectives for al lgcatlng nucleaji- 
weapons to the NATO Central Region. ^eSlHlH^HlK-- 
selected are intended to meet engagement criteria in tw"^ 
of t^ ^^^^three target^ areas^^ev iou sly > de veloped, i.e., 
^i*om|fl^^BHII^|^H^^B||^^^^^^mBj Requirements for 
intera lcMon weas^ tfis have not been included* The alter- 
n&tiv^S/t^^gg^3ive been v/^^ighted differently in 
m^Hw^ illustrate the variations that can be obtained. 
TTs previously pointed out, these alternatives have been 
computed on the basis of random fire requirements. To 
permit a uniform comparison, the alternatives will be 
compared in this form'. Subsequently, other factors 
influencing a realistic stockpile determination will 
be discussed. 

l>« Comparison of Stockpile Alternatives . When compared 
to the objectives for weapon allocations and the require- ' 
ments for yield mixes, the alternative stockpiles offer 
the folloi|£lng advantages and disadvantages: 



(2) Alternatives II. Ill and IV . Alternatives II, 
III and IV differ from I and V primarily by adding 
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c. Selection of Situation for Stockpile Computation ^' 
Of the ajj^iLiatlons exajtilnedj-s^ 'tuatlon B uses more 

prob.ab^^H[^H^HIIi^^HHB^^^^^ ^ radical change . 
in deplo^Snt doctrine by NATO or Soviet forces. Utie 
kind of change In doctrine that would require the 
greatest adjustment by either side would be a large 
Increase In mobility. The type of mobility envisaged 
under such a change would be reliance on vehicles that 
would be essentially independent of soil trafflcablllty; 
however, because of the time required to develop and 
acquire the vehicles, it Is unlikely that such 
doctrinal change could be realized by ISSj, 

• 

d. Stockpile Compj^tatlon. Under the condlMons of 
Situation B and ro j 

.ternatlve 

NATO stockpiles II, III and IV have been computed. 
Results are shown In Figure l3. 

Figure 18 - Situation B NATO Stockpile 



It should bepolnte^out that^ 
re quire a corresponding 



^oes not 



e. Advantages of Alternative IV Stockpile . 
Alternative Iv offers the highest assurance that ground 
commanders can effectively engage amd destrq^^ the 
targets in the gHjjBBHBHHM^H^H^S from the 
zone of contact" The reasons axe: 

(1) This stockpile matches the areas into which 
different yields can be fired as developed 
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^^^^ Vields :cr the Engaged 5attie, 
in addition, the rv.c-icpiie latches -hs expected trooD 
^^^o^^^'f feveioped m Figure 2, Pre-Atrack Diatribvition 
of Soviet Forces, and target density shown in Figure 
Pre-ATitaclc Distribution of Targets, e ^« ^) 



(2) There are sufficient weapons to 
.5JJ|M^|r||t5 in the high density zon 

weapons^^ — 



ectively 




J:^^^ are sufficient high yield ^felpoL to 
permit tj^g_gro_und_coiimiand6r to Pmrnnv ^rea 

^^/^^^^^^■■■■■■^■■B consistent 
witn troop saiety requirements, 

i.^^^^L'^^®?® sufficient we apons to permit 
^^tea tlve d ^trl bution \ \ j^^^^mmSmk 

^^^^^^Q^VHHHII^^^^^^P^^^^ the 

i■r^ r.^«^4 ^^f ^^^^^^ grountr'attacks and 
to provide suitac^e levels of resupply. The numbers 

cien?^?o?%h^^ Alternatives I.I and li/;re insSm! ' 
cxent I or tfiese purposes* 

Impllc^tiona Associat ed with Prpf erred gf.nrVp Hi^ 

'^^^ ^^^-r- ^^ading, the numbers of weapons 
suggested appear to be unreasonably h^ " 
these weapons are the requirements fc: 
and^the delivery vnlts organic to the 

yftt.^^"^--: ^^^^^'^V ^'^ttz provided by^e 5up"5artinff 
tactical air forces for the lar.l battle. -^PP^^^^^S 

^^Jkll^^t ^^^P^® a possible distribution of 

J«i?v2:^^^^J.^^?*'^^® ^^^^ various types of 

delivery units, ic derived In Figures ^9 and 2> 




Figure ^9 



Estimated Number of Nuclear 
Weapon Delivery- Syctems* 



' • . Figure 20 - Possible .Distribution' of Weapons 

3ith^^^^.f^J! i^^di cared for several weapon yields 
with no number associated with the tactical air 

^^It^^^ t'ly ^^^^^^^^ air wouid 

Fof SurS^e^ o^'-M^ 2?^ per launcher shown, 
rur .ne purpoce;. of ...his display;, weapons have been' 
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divided into company support, battalion -brigade support 
and division corps and army support on the basis of 
yield and delivery system range. This relationship 
is consistent v/ith vreapon employ:nent concepts developed 
elsev:here in the report, in that shorter range delivery 
systems have smaller yields because troop safety is 
Involved and because a better target acquisition capa- 
bility at shorter range permits a lov;er yield to 
accomplish the desired casualty effect. 

^(3) The planned US division (ROAD) will have varying 
numbers of battalions in a division. For purposes of 
computation, ten battalions of three combat companies 
each is a reasonable assumption. Other NATO divisions 
vrlll have approximately the same structuiv 




so established a 
requlremerrrr'f or a nuclear round for the 155 mm howitzer. 
This tube artillery piece exists throughout NATO and 
.s been assumed to ii£ available on the basis of 




Consiaenng -cne length of the entire Central Region 
front, the number of forces deployed and tjj 
limited ra: 




(4) In summation, if NATO forces are to be 



^^^^ '.n no case does the rate of fire 
'capaoiiicy the launcher preclude the delivery of 
this number of weapons. However, the pre -hostilities 
distribution of weapons and the logistic system to 
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provide resupply of weapons to launche 
a distinct "bearing on rhe total dellve 
The delivery problem has not been exan* 
for the same reason that delivery syst 
v;as not examined. Accordingly, this 1 
rough estimate of the capability of to 
systems that could be available to del 
number of weapons provided for In the 



rs *Jould have 
ry capability, 
Ined in detail 
em effectiveness 
3 simply a 
"al delivery 
Iver total 
stockpile. 



Fac^ 




trs Affecting a Realistic Determination of 
leauirements 




(1) A realistic determination of 
nents is a complex task 
factors ^^.pa ny of which ^ 

"^The analysis presentedT^hus far has 



equire- 
r of . 
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small percenta ges ofj 

^^^^^^^^^^^^^^^^ )\je':er, It is considered" 
unliKeiy znaiz constrairrca restrictions would modify 
the requirement in this case. The effect of target 
acquisition will be examined below. 

'3) Additional factor s. 

and delivery systems in 

sing or planne d, wlll ^inf luence the translation of 

I^suBjecTTequires further study. 

h. Effect of Target Acquisition Capability on 
Requirements 

(1) As pointed put earlier in this study and in 
• Appendix J, there is uncertalnjj^a^t^targe^_ 
acquisition capability beyond the 
zone of contact. The questionable target acquisition 
capability creates a doubt concerning -he ability to 
reduce yield reQ ujrftmftntfl for rhe <iell:^^j^2L^^ Btema 
with ranges oveiTjjj|^|^HHi^HiH^^^HHH[J More- 
over, target drift win furzh&r 
ness of acquired target fire 

longer range ground delivery eystezJ" (see Figure 
of Annex 3> Appendix J) . 




Jfg^^ve- 

!ur^o' 



(2) On the other hand, there Is a relatively 
Llgh probability of acqulr l^rg targe^zs within the 

DlrecT employment • 
;ainst visible targets can be expected to be the 
rule, and acquired target fire will predominate in 
this area. The degree of Inprovenient cf acquired 
target fire over random fire has no- been examined 
In detail in this study.. 



i. Possible Reductions Resulting fr 
Acquisition Improvements^ Two separai 
suggest tnat an ^preciable refinenien': 
the area^ covered by ah assured target 
capabllitj^v ' In reviewing these cospar 
be borne in mind that troop denaiwy fa 
availability and rate of fire were noi 
those used in the model that v;as analy 
comparison, simply points up the recess 
continuing exploration and for develop 
additional factors that can be used cc 



om Carget 



e investigations 
is possible in 
acquisition 
isons, it Should 
ctors, weapon 

the same as — 
zed.'' Thia 
i-y for a 
r:ent of 
nfidently. 
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(1) An analysis of the employment of t 





improve- 

menr m acquired C&V^et; rire can be assumed as 
approximately four to one. Prompt casualties are 
considered more valid as the basis than delayed 
casualties in this case because of the immediacy' 
of the threat. 





(2) For th^M^m^^^l^a computation of the 
casualty expectSJc^pS^eapon fired, has been made 
in Annex 3 > Appendix C (see Figure 8}, The 

ajjaten^i^h^^ase is the o-lnch Howitzer 
^BPBBmi^Bfc^^th er systems with ^ 

)roxiinafSTythegpHHi^^^B^Hi^HHI^riH^^^^^ 

be comparable. This computationlnaicates 5nat over 

the range spectrum of the 8- inch HowitzerjA^HMMl 

conslderlngamlxofi^^ 

This figure is in reasonable agreement with data from 
the Leavenworth map exercises. The corresponding 
random fire effectiveness from Figure 11 is 21 
casualties per weapon* For this examination the 
ratio of Improvement for acquired target fire can fee 
assumed as about t:wo to one. 

(3) Based upon the improvements over random fire 
estimated above, the on- target tactical nuclear 
weapon requirements of Alternative r/ could be modified 
as follows: 
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POTENTIAL DEVELOPMENTS TO IMPROVS 
TACTICAL NUCLEAR POSSIBILITIES 



27. Weapon Design 




)r . iiawara Teller reinforces tnis point when he states,* 
"The United States does not have the possible arms and does 
not have the military organization that would be needed 
for the successful waging of a limited nuclear war. . . 
We have concentrated on big weapons for big nuclear 
conflicts. Some good work has been done on small, 
lightweight nuclear weapons of the type that would be 
used in limited warfare, but in this field the future 
possibilities greatly exceed the present accomplishments." 




(2) A seconl us^fu- appXlc.n.ticr. of buried weap.^ns 
would against targ-ts closr to tn- zone of contact. 
A dsep i^Tderground bur^t could fcf. eciplcy^d clos'^r to 
unwarn^a frl..ndiy troops rhan any cth^=r type -.ui'st 

and radiation) tr.at; -,'?d,ar^-:r rn-raly rrorpa ar'^ 
supprs;55^i. Hc-Aev-rr^ ground s.ry,cx fro--:: t^e burled 
detonation Is auff.!.cl=:n!: to ca^if. ca5ualtl-:3 to ---my 
troops and dajnagr, to ^.n^m^ Installatlcr-S . Flgur- ^22 
coropar^.i weapon eff^c^^ for VArloui r.r.lghr3 fd-^pthsl 

Plgurei 22 0o!Lpa.r.l3on' of Mf^'-h-zts' - 




fv^r b^low ground tursts thr*. two crater radius 
llni marics thr^ area of sev-r.r-^ damag-. ■^lgiir-=' 22 
Shows that air bla^t., th^-nnal and nu:-l-ar rallatlon 
are s-^^v^r-ly at:t:=:n-.a:.ei ^v-:n by moierat-^ df.pt;>i« of 
burst. - - 
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28- Problem Areas. The Study Group is unable to present 
any quantitative evidence directly related to alternative 
solutions of the problems associated with designing dual- 
capable ground forces. Certain problem areas have been 
isolated and considered in a subjective manner. These 
problem areas are presented in the paragraphs that follow 
to assist m further study of this subject. For the 
purpose of examination, a dual-capable force is defined 
as a force that can employ either nuclear weapons or non- 
nuclear weapons or engage in either nuclear or nonnuclear 
combat with a[iual facility, 

a* Nuclear and Nonnuclear Combat . The principal 
difference between nuclear and nonnuclear combat is 
the devastating damage of nuclear weapons in contrast 

t^conventlonal explosives. However, 



onsequently. 



luclear weapons will 




targets 
nuclear round. 



, ls well as to engage 

warrant the expenditure of a 



b. S urvival . A major requlremenr for any military 
force is to survive under eneir.y attack. Damage to 
equipment and static or semi-static installations will 
be much more severe under nuclear attack than under 
conventional attack. Thus, redundancy in 4.acillties 
and equipment becomes a requirement to compensate for 
higher loss expectancy. Extensive damage is expected 
to reduce the number of items of major equipment, such 
as tanks or trucks that can be restored to operating 
condition by repair. Thus, in nuclear war a higher 
eq:ulpment replacement rate can be expected. 



c, personnel Losses 
occur 



Persci 



fl losses will likely 

id are exoected to 




d. Troop Density. The requirement to survive creates 
a demand to reduce exposure of troop units which can be 
accomplished by dispersal. Conversely, some degree- of 




TOP SKRET 



r 

TOP 




( 



troop density must be maintained in selected parts of 
the battlefield In order to stop the enemy from gaining 
his objectives or in order to overcome the enemy so that 
friendly objectives can be attained. These two require- 
ments are almost diametrically opposed. It is doubtful 
if there can be a complete i»econciliation. There are 
two methods by which a partial reconciliation can be 
accomplished. First, forces can be provided with an 
improved mobility so that mass or necessary troop 
densities can be provided at places and at the time they 
are required to accomplish specific tasks and subse- 
quently dispersed in order to improve the ability to 
survive, A second method, compatible with the first, 
is to practice operational procedures that will require 
moving with Irregular frequency and forming irregular 
patterns at stopping places so that the unit Is difficult 
to identify and to engage as a target. 

e. Required Capabilities . In the ground forces it 
is highly questionable that there could be a force that 
is limited to a nuclear capability alone. There are 
delivery units that have only a nuclear capability, but 
they are not forces by themselves. Other units having 
only conventional capability are required to engage 
targets not suitable for nuclear attack. Some units are 
capable of delivering nuclear or conventional fire with 
equal facility depending solely on the presence of proper 
types of airanunition. Consequently, the Study Group has 
been unable to visualize the type of force that would 
offer a practical comparison between nuclear and non- 
nuclear forces. Each ground combat force must have a 
capability to engage in both nuclear and nonnuclear 
ground combat because nuclear combat is not expected 

to be limited to the employment of nuclear weapons atone. 

f . Procedures . Procedures governing the security, 
safety and employment of nuclear weapons, coupled with 
inherent military discipline in organize d units, s hould 
p rovide a hiigh level of^ s suranc e that 

'.v'ill be~~wlthhel:^r from conven- 

tional combat, ueneraiiy sjieaklna:, procedures usuall: 
are established that c< 




g. Conflicts. -in Recplrements . These conflicts 
between the requirements for conventional and nuclear 
combat appear to require: 
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(1) Survivability in a nuclear environment while 
maintaining a degree of mass that will assure defeat 
of the enemy. 

■ (2) Improving mobility with a vehicle or vehicles 
that can survive in a nuclear environment. 

(3) Providing repl acemen t supplies in quantities 
that will satisfy thenHj^^B^^^HHi^Miwlth- 

out creating large static and semi-statl^iiS5allations 
required to accommodate supplies pending requests 
ror their use. 



(4) Provid 
accommodate 
periods of t' 




will 
short 



Cmproving active defenses against any form of 

[attack, which will probably result in an 

[ncrease^ in rei 




(6) Providing an "appreciable overlap in delivery 
capabil i^ to Ins u re av ailability in the event of 
loss of ^ 

^^(^^Provld^g extensive ^ 

■■■HBin It would b^ desirable' to 
augmentation headquarters to permit sustained 
operations while being prepared for losses of some 
headquarters and an attendant capablli-.y to assume 
control by standby headquarters. 





r 



AREAS FOR FUKTKZH ST.-DY 



«9. General. During the developrent of the study, a 

developed that appear to be poaalble 
?^d?«?^ addition, Study Croup" examlnatlona 

tfS H*^fh^^?°i?^®,*P*^ °^ exploration that should add to 

war T^eae t^?«^5f?n°C ^^f S**''*^*^ nuclear 
war, mese topics will be c'lscussad In -urn, 

30,. Improved' Data Base 




of 23 May 1962, to be a subj 
Rather than a senarate a 



for 



intended, 
ense directive 




c. War game Factors . A more comp*' 
same factors for tna land baittls is -r 
battle war gams rssulra actually rela 
factor of index of combat effectlvene 
based primarily upon rianpowsr or u--i^ 
comparison of the Indices of ccrr'zsiz e 
two sides results in a force ratio V- 
rate of movement allowed in a g^.-,, 
considerations are nar includ.==a in'tr 



ehensive set of war 
equlred. Land 
te te the single 
33 which in turn is 
^strength. A 
ffectiveneas of the 
Ich is the basis for 
Actual mobility 
t factors that make 
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^jip the index of combat effectiveness, such as air 
mobility, airborne mobility or agility resulting from 
a capability to respond quickly. B*actors currently 
in use do not permit a confident assessment of the 
contribution of close air support. It is recognized 
that this problem has been the subject of intensive 
study that has resulted In some slow improvement over 
the years- The effort requires a renewed emphasis. 



31 • Future Study . Areas for fut*are study that will 
increase knowledge concerning nuclear warfare include 
the following specific subjects: 

a* Combat S urveillance and Target AcQuisltion . This 
should be a Joint as contrasted to a separate service 
study in order that capabilities and limitations of all 
contributing agencie 

information 




b. Dual Capability . One approach that might be 
profitable woul d b( 

^^^^^^^^^^^^^^^^^^^^ - 

mi s gl on m3,fegt be 

For the purposes of this exploration, 
mere should be no ceiling oh troop strength" or in 
equipment. Comparison between capabJLlities and 
limitations, of these forces might disclose alternatives 
thatj are not now apparent. 
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1. AREA FIRE 

Fire delivered on a prescribed area*. 

2. HANDOM FIRE 

4. • ^^J'^i'^^ raiidom locations v/ithout specific reference to 
target information and in no particular pattern. 

3. TERRAIN FIHE 

Fire based on analysis of the terrain and deduced enemy 
dispositions, but without specific target information. 

^. BLANKET ATTACK 

rs^A^^^^^t^ 4^u^^i delivered against an area in a geometrical 
pattern without regard for specific target locations; , 

5. TACTICAL WA-RNTMPr 

A notification that the enemy has initiated hostilities. 
Such warning may be received any time from the launching of 
the attack until it reaches its target. Generally thought 
of as 15-mir;.ucr warning, 

6. STRATEGIC WARNING 

A notification that enemy initiated hostilities may be ' 
imminent. The time element may vary from minutes to hours, 
to days, or more. * 

•7. SURPRISE ATTACK 

To attack suddenly and without warning • 
. 8. LWSR 

Light Weight Strike Reconnaissance Aircraft developed 
for common usage among NATO nations, 

9. y/STOL 

Vertical/Short Take-off and Landing aircraft. 

^ AH 320-5 Dictionary of United States Arrsv Terms . HQ Depart- 
ment of the Army, January I961 
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10. TOOL 

Vertical Take-off and Landing capability for aircraft 

11. ZEL 

mofclo^of»%*^^^y?''^^'^• ^ technique In which the first 
motion of the missile or aircraft removes it from the launches 

12. COLLATERAL DAMAGK 

13. TACTICALLY DESTROYED 

f'n,. Jjcticaliy destroyed and not combat effective 

JeJsSSnef ^^^'^ ^^^-^ of the 

1^. TACTICALLY NEUTRALT7T!T> 

mfl<-4.^^^\^° neutralized and not combat effective for a 
jScS^df ''"'^ ''^^'^ percent casualties are 

15. DISARMING ATTACK 

slvA?S^'''^r''®.^^^?^^ directed against an enemy offen- 
sive attack system for the purpose of neutralizing or 
destroying that system before It can be effectively used. 

16. FEBA 

Forward Edge of Battle Area. 

17. TACTICAL mJCIiEAR WK<^?ONS 
Theatex^..based nuclear weapons. . 

18. TR00P--3APETY CRITERIA - 
a. DEGREES OP TROOP RISK ! 

^ (1) Negligible Risk - Distance from nuclear burst • 
Px!r«f.Jj^«°?l t""^ completely safe, with the possible 
exception of temporary xoss of night vision- or dazzle. 
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(2) Moderate Risk - At this distance from nuclear blast 
ar.tlcipated effects levels are tolerable, or at worst a minor 
r.uisance. In rare instances, some individuals may require 
evacuation be cause of radiation sickness. This. risk is 
considered acceptable for close support operations. 

^ (3) gnergenev R1 - The anticipated levels may- oause' 
some temporary shock, a few casualties, and may significantly 
reduce the units combat efficiency. This risk is acceptable 
only when absolutely necessary. 

^ Unwarned Eypac;^^.- Personnel are assumed to be 

standing in the open at burst time, but have dropped to a 
prone position by the time zhe blast wave arrives. Some 
personnel may have temporary dazzle. 

Warned EypQc;Afi - Personnel are assumed to be nrone 

°n''th2r^fn^A/^J? covered, and with an over - 

«-.l thermal protection ar least equal to that provided by a 
two-layer summer uniform, i^^wviw^ u/ « 

t^n^.^^r.r.iV ^^^^e^^Pi-ptected - Personnel are assumed to be 
ove^'he2d%^ shiefdir^g?^"'"^^^' '^^^'^^ "'^^ improvised 

ACE - Allied Command Europe. 



QUICK REACTIOfJ FORCE SYSTEM 



-der Im^I^^M^^Lf'''^?^ aircraft and air force missiles 
..aer oACEUR s Special operational control, maintained at a 
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degree of readiness that will insure their survival and 
effective utilization, even londer conditions of surprise 
attack. 




TO^^CRET 

nn 



